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Fall River is a relatively small city on the
high plains a few miles east of the Rocky Moun-
tains. In recent years new industries have
attracted a rapidly growing population of pro-
fessionals, highly skilled technicians and
industrial laborers. With these new residents
have come new values and expectations. The
nearby mountains with their potential for
aesthetic, recreational and economic opportun-
ities exert an ever present influence on values
related to conservation and/or exploitations
of natural resources.

As one might expect, -these differing values
are reflected in the_expectations that various
members of the community have for their schools.
Often, administrators and teachers are placed in
the middle of conflict about such issues as open
space schools or accountability. The absence of
power to resolve the conflict leads to tension
and frustration.

In her cas: study, Mary Lee Smith has done a
masterful job of portraying the prevalent issues
and how they affect the various people associated
with the Fall River School System. When I read the
study I could very easily picture the places and
people about which and about whom she was writing.
With a sensitive and artful prose she has inter-
woven quotes of students, teachers, administrators
and parents into a sometimes subtle but always in-
sightful view of the total school scene. R

Mary Lee Smith's concluding comments to her study
deserve special attention. These same conclusions
could have been drawn from any of the sites that I
visited. Any national "movement"” or program would
be remiss not to take them into consideration.

T
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“THE MATERIAL IN {15 RLPOR1 IS BASED UPON WOKK SUPPORT®D BY THE NA-
TIONAL SCIENT " UNTDATION UMD, O NTUACT NG, C 7621 134. ANY OPINIDNS,
FINDINGS, ", S SN OGR Tt Lt NDAWTICRS EXPRESSED IN TIHIS PUB-
LICATION ARE 11OSE G 11 AULLORE) AND DO NOT NECESSARILY REFLECT
THE VIEWS OF THE NAT!ONAL SCIENCK FOUNDATION”
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The siudy of science education programs at a single site, Fall River, Colorado, exposes
bits of the history of the field. In this archaeological dig can be found remnants of each
era: the pre-Sputnik traditional disciplinary science--still used in scme classes; the
textbooks, equipment and institute-trained teachers left by the first two generations of
National Science Foundation activity; the enrollment decline and disillusionment with
science coincident with the romantic rebellion; the enrollment resurgence that has come
with the new pragmatism; the recent popularization of the ecology movement. All of thesz
historlcal eras have had effects at Fall River, and all left some relic. In each case the
impact was deflected or diffused in some way, as if an alien culture had attacked an older
one, entered .its territory, but gradually lost its language and separate identity, absorbed
into the older one. . :

~

People outside the schools have relatively simple ideas abecut how schools work: to
change education in a desired direction (e.g., to get more phLysicists, more 'cience-liter-
ate citizens, equal opportunity, better human relations), one must merely manlpulate one or
two variables (e.g., improve teacher training, write better textbooks, enforce rules, abol-
ish rules, write behavioral objectives, enforce standards, remove walls, add walls). This
site revealed once again that schools are complex social systems with histories, customs,
values, enfo.ced standards for performance, authority and status relationships. All affect
the education which somehow happens to occur and frustrates efforts to change ic.

IMPRESSICNS OF COMMUNITY AND SCHOOL

The subject of the study was Fall ‘River High School and the elementary and junior high
schools within lts attendance area. All are located in the city of Fall River (population
36,000), 01d Fall River was a self-contained ccmmunity of 10,000 until the growth spurt of
che 1960s. This core area remains, but is now surrounded by tracts of housing development.
It is not uncommon to see two residential dev:lopment tracts separated by a field of corn
or a cow pasture.

.

Main Street divides the old Fall River into what the residents still believe arz the
more and less desirable halves. A quiet Hispanic community occupies part of the eastern
section. Nowhere is there striking evidence of poverty or deliberate segregation. Al-
though the older downtown and Main Street shopping areas still have an 0ld West look about
them, farther out on Main Streei one encounters all the features of a suburban strip such
as might be seen anywhere K with shopping malls and "fast food" chains. The people who live,
in thése newer areas are .:kely to commute to the metropolitan area or to the major electrcn-
ics firm in the next town. They are only now beginnirg to make inroads to the social and
political life of the commun:ty, of which old Fall River still has a disproporiionate share.
The ambiance is rural, conservative, religious. . )

~!



Q

ERIC

Aruitoxt provided by Eic:

2-2 “:

v

The school construction program is said to be almost always behind the growth of the
community, and Fall River High is chronically overcrowded, Five years ago a new high school
was opened in the adjacent town. Students from the most prosperous of the new housing de-
velopments as well as most of the Hispanic community were sent there, leaving Fall River
High dominated by old Fall River, Next year a third high school will open in the northeast
corner of the city, now just cornfields.

The Board of the Fall River Valley School District governs these schools, plus others
in several remote rural communities. The district stretches from the foothills of the Rock-
ies, down the rich river valley, to far out east on the plains. The district maintains fif-
teen elementary schools, nine secondary schools and a career development school in the dis-
fgxict, with a total enrollment of 15,000. The current enrollment growth rate is two per-

cent per year, a rate much lower than that of ten years ago.

Observers of the community say that sentiment toward the school can be divided th:ee
ways. The majority of the community tends to be supportive, ever proud of the schools.
Members of this group are quiet unless aroused by an extreme situation, don't come often
to the schools or particfpate on advisory committees, and so far have approved school bond
referenda. But there’is usually a light turn-out for school electlons, and school officials
are careful not to ask for very much, When people speak, they are concerned that education
stress the basic skills and prepare the students for future work. Occasionally they talk
£ problems with the schools--too many administrators, lack of communication and trust, in-
novative gimmi ks, too many special programs, not enough being done for the able student,
not enough discipline. Old Fall River still views Fall River High Schocl as the hub of the
community, and many turn ott for its musical and athletic events. The second group is
small, vociferous, active, and have what the other groups perceive as disproportionate in-
fluence. These people seem to distrust professionals and worry about encroachments on lo-
cal control of“shools by federal and state government. Much energy is spent in all parts
of the educatio€a1 system to cope with this group. The third group is a cadre of parents
.and citizens who serve on the Accountability Advisory Committee and other study groups.
They are the allies of the school people. They work hard and take their responsibilities
seriously. They occasionally feel frustrated that the board of education fails to pay
them much attentionu\\

r

The board of education reflects sentiments of all three groups. Most board meeting
time id spent in business matters. One departure from the usual activity was a decision
to raise graduation requirements, a decision which reflected an apparent community concern
that seniors had too much free time and took too few 'solid” subjects. After the vote was
taken, a board member contended that, regardless of the number of credits required, the
students would still graduate without skills because they were allowed to take science fic-
tion courses rather than required to learn how to write. The superintendent reminded her
that the board's role was .to set policy and the professional's role to determine what edu-
cational programs would satisfy it. Few people attend the board meetings--some of the con-
cerned parent group, all of the school administrators, a handful of teachers there as watch-
dogs for the Fall River Educational Association.

-

The association is at that stage of development in which most of ite a2ttention is
spent on issues of salary, security, and consolidation; relatively less on educational
issues. Members are assertive but not militant. The relationship between the admingt-
stration and the association seems almost paternalistic at times. The assuciation( for
example, readily accepted as authoritative the administrators' interpretation of the results
of research on class size and dropped class size as a bargaining issue.

The administration of the district travels in an uneary orbit hcld in place by the
centripetal forces of attempted centralization of management and curriculum coordinatio-
and by the centrifugal forces of territoriality and building autonomy. Although the
central administrators have attempted to organize the principals into a team to make
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decisions for the entire district, the image of the principal as Lord in His Domain remains
strong. The central administrators strike one as conscientious and competqpf, although the
cast of characters changes fairly often. One senses that they believe feachers ought to be
managed rather than served.

-

One of the primary centralizing forces is the curriculum planning process, which in-
volves stating distri.t goals, detailing the district-wide curriculum in the form of be-
havioral objectives, implementing the resultant curriculum planning guides (the current
stage), and evaluating. The process, given additional impetus by the state accountability
legislation, has abs'rbed enormous amounts of time and energy of teachers, administrators,
and advisory groups. The last group generally feels that the process was worthwhile and
the product will plgy significant role in classroom instruction. Administrators are proud
of the guides. Teachers' reactions are mixed. Some feel that the process was a good way
to involve and communicate with the .public or a good way to organize the curriculum. Others
feel it was an empty exercise, a way to turn teachers into bureaucrats, or to decrease their
prerogatives. No ome effectively addresses the question of exactly how .ne guides make
teachers more accountable or instruction more effective. ’

The major role in developing and implementing the guides belongs to the curriculum
coordinators, for whom it is one of several duties. lir. Johnson, the math-science co- .
ordinator, is occasionally resented by some of the teachers for "pushing" the planning pro-
cess, though few doubt his effective advocacy of science education or his vigorcus pursuit
of district resources for math and sciences. For a variety of reasons, there is no ore in
the district playing Johnson's role for social studies programs.

4

FALL RIVER HIGH SCHOOL

Fall River High-School impresses initially with its automobiles. Cars frll of young
people cruising around the school grounds and adjoining streets--older cars mostly, no
sports cars betraying excess wealth; some have been rebuilt to move at a rakish angle or
garishly -painted in the style of the 1950s; many pick-up trucks. Kids sit in cars in the
student parking lot, smoking, some talking on citizens' band radios, all delaying entry to
the school building or waiting out free periods or getting ready to drive out to the "fast
food" restaurants or the career development school for vocational courses.

Buses arrive and flocks of students emerge heading for the south hall. Near the door
are clumps of students, smoking, somewhat isolated from the in-groups. ' Inside, a trophy
case is a reminder of past athletic feats and present athletic aspirations. Hand-made post-
ers exhort football, cross-country skiing, tennis, and girls' gymnastics teams to victory.
Farther along the corridor are two distinct eating areas. In the first, students are read-
ing, finishing homework assignments, and talking quietly. In the other, a dozen boys gather
around two foosball tables while their cohorts talk lpudly and indulge in mild horseplay. .
Groups of boys distinguished as athletes by dress and swagger line the walls, occasionally
reaching out for or calling to a passing girl, and comment on the "talent.'" Three teachers
supervise these areas--others are stationed around the building. They spend the time doing
their own work, stopping only when the noise or horseplay exceeds a certain known but un-
specified threshold.

o

Despite the presence of teachers, this is clearly student territory, where student roles
are enacted and taught to initiates. The school world does not intrude. There is a feeling
of regularity, of sameness, of ritual--almost as if one would see them doing, saying the
same things, sorting themselves out in the same way five years in the past or future. So
much happens, but the activity is without spontaneity or vitality. (This feeling is in

!
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marked contrast to the adult, purposeful, business-li%e atmosphere of the career develop~
ment school.) The student world at Fall River High spills out of its assigned territory
into the halls and library. The scheduling system they use, similar to that used in
colleges, allows free hours between classes; the students who are free create noise enough
to disrupt academic work in classes near the student areas, The public complains about

the amount of freedom allowed by the schggpling system. Yet the system represents, not the
1960s philosophy of freedom, but the necessity of cramming 1,800 students into classroom
space ueant for 1,400.

-

The library, well stocked and staffed, fulfills its traditional functions for only
about one-third of the students there at any one time. Always crowded, it is the cross-
roads for all the identifiable cliques in the syster. One table seems to be reserved for
the athletes, and another, within hailing distance, for the "blue-uniformed girls"--the
cheerleaders and pompom girls. Other tables are filled with kids talking about their jobs
(many students have them). The intellectuals/student leaders (two interlocking categories)
rush in and out, conducting the business of student government or working for the campaigns
of political candidates or preparing for debate meets. "Tight" couples cuddle at corner
tables. The "cowboys" don't often come in. A few people work seriously, although the noise
and movement play havoc with concentration. Not much work gets done, here or elsewhere, in
the view of many of the students themselves and several faculty. One of the students re-
ported:

. Kids here have the feeling that high school should be fun, the hap-
piest time of jour life, like on "Happy Days" or "American Graffiti” . . .
80 they do about the minimum necessary to get by and get out. . . . A lot of
Lnem are just hanging out, you know, it's the place to be with your friends
< and see people.

The teachers have their own social group and their own territory--the lounge. Few
teachers have sole access to a particular classroom, contributing to a nomadi. feeling and
necessary use of the lounge. It is a sanctuary and site for traditional cereacnies. It is
a shabby room; yellow cinder-block walls and dilapidated stuffed furniture sur:ound the
lunch tables. A room divider shields the room from student view. There is a rack ovf pro-
fessional journals and a bulletin board for professional asspciation notices, ribald car-
toons, schedules, etc.

At any hour there are at least a half dozen teachers there, relaxing during their pre-
paration period (that euphemism.), eating lunch, spending time before and after their work
day, and some shaving time from their hall duty assignments. The conversation is banter,
joshing, and sports. No athletic team escapes expert analysis. The merits of particular
football defensive strategies are debated, the physical gifts of athletes $udged, and the
prospects for the next season contemplated. When the coach himself comes in, the company
offers him their pet plays. Bets are made and discussed.

All this lecves little time for discussion of other matters; but matters of insurance,
course lcads, salary scale, pensions, have some share of the talk. Occasionally the talk
is about administrators--not the ones in_the building, generally respected and considered
part of the group~-but the ones "downtown." The tone is usually negative. One gets the
feeling that "We" and "They" are not.playing on the same team.

There are guys down there that don't even have a job description. They

run around trying to do things to justify their jobs.

Administrators ought to have to teach one class a_year just to keep in
touch with reality. They get down in that central office and forget
: what it's really like. Education profeesors should have to do the same.

There is a little talk about students, how they've changed, how they can no longer be
made to work, how they don't care as much now. In general, though, the teachers don't talk
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about profe§sionéi matters, how to improve their teaching or their subject matter khow-
ledge, or of ever ("God forbid") ascending to an alministrative position. There is that
same feeling of regularity and sameness, as if the lounge patterns were laid down years ago.
It's a comfortable, friendly place for those who fall into the patterns. Not all the teach-
ers do. Some deliberately avoid the lounge and don't share the interests and values of
those who abide there. I1f a department has a headquarters, there is opportunity fer other
Sub-groups to form and pursue their interests. One of these ls the math-scienge room, .
crowded. with desks, supplies, and equipment. The teachers use the quiet to study, prepare
for their courses, and exchange ideas and feelings about teaching.

’

The academic life at the high school (speaking only for science, math, .and social
studies) appears to be confined to the classrcvom. Even there, academic business is in al:
most constant danger of be.ng overwhelmed by the student society, What takes place in the
classroom is the mrovince of the individual teacher. The building administratots occasion-
ally observe and evaluate, but teachers rarely intrude on gne another. If a téacher <hoos-
es to lecture, run discussion groups, or confine himself to showing films, an unwritten
rule seems to hold that others will say nothing about it...Curriculum--the coverage of a
single course or the relationships among courses--is discussed and agreed upon in informal
department .meetings. Incursion into this system by central administrators or commigtees
is likely to be resented, sabotaged, or passively "waited out." -

The students appear to accept the primacy and authority of 4he teacher, for the hour
they sit theire. There is rarely an outburst in class; one never sees thie student flouting
the authority of the teacher. Truancy is the only serious dircipline vroblem in the

“school. )
ment. Many teachers express concern about conducting discussiuns: It is aifficult for
the observer to pick out the best students in any class. They are as quiet as the others.
They don't seem to provide that spark thet can help a teacher strike a lively pace and
maintain a taut intellectual tone« . l ’
, 7

The academic life in a classroom is maintained only 'sc long as student attention is
directed at some specific activity--a lecture or problem to be done on the spot. When this
condition is not met (e.8., when, class time is made available for student study), $Students
relax at once; attention is directed immediately to each other. Social processes are so
much more compelling thaa school business. Work can always be postponed until those lone-
ly hours at home; during class there are more important things on students' minds than book-

WOr K. -

[Obgervation of an advanced science class.] The teacher had assured me that '
he would start a new unit today, but the students had performed poorly on
the unit test and he had agreed to review and rétest them. During the re-
view the students quietly and diligently took notes. Then he asked for
individual students to approach him with problems while the others reviewed
their tests. JImmediately what had Jjust been one class broke invp gev-
eral converdation groups. The noise increased. One student went back
to the lab to perform an experiment he had missed. The banter start- '
ed with usual game of "wha'ja get?" but talk about science was soon re-

. placed with talk of girls, ddtes, cars, the latest track meet, the injuries
suffered in Friday's game. Although the teacher tried to bring the class
back to science, the hour was lost. Two girls from the hall opened the
door and beckoned to a boy to leave class early. Several etudents sat
staring, waiting for the hour to be over.

. 4

The High School Science Program

The high school science program consists of eighteen courses. Despite lenient grad-
vation requirements, enrollments are high. The courses are staffed with an impressive

»
o

Classroom problems that exist are problems of acquiescence anc passive qon-involve-'
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group of teachers, most of whom have advanced degrees in the disciplines and have attended
National Science Foundation institutes. . -

The biology program has the largest enrollment and staff. All students who elect
biology take a one-semester introductory course, after which they.can choose one or more
follow-up courses in ecology, plant structure and function, social biology, microbiology,
heredity, and animal anatomy. Some students fail or opt out of biology after the intro-
ductory course. An advanced placement course in biology is also offered.

-

The content of the introductory course is largely the same regardless of who teaches
it. The text used is from the Biological Sciences Curriculum Study (green version). The
instructional methods are largely lectures, lab investigations, review sheets, and occasion-
ally films and guest speakers. although the BSCS text emphasizes developing students' ir-
terest and heuristic inquiry, the classrocm instruction st Fall River High tends to be
formal, didactic, and organized. Almost the entire text is covered. This is a large .quan-
tity of material for one semester, but it provides the background needed for the more”
specialized follow-up. courses. In the ecology course, for example, the students review
.the relevant BSCS chapters and then go on to more specialized tekts. ™ .ey. participate in
‘simulations designed to show the relationship between values and envi:ounmental processes.

. Topics covered include ecology and th- law, mountain cco-systems, and the food chain. Lab-

oratory investigations on.photosynthe and chromatography are conducted, as are field
investigations in small cco-systems 1 .ne school builcing. The students conduct in-
dependen_t resedrch on biomes.

L)

Although the other follow-up courses are not so directly telated to the enrvironment,
a strong environmental consciousness pervades the entire department and hias been adopted
by many of the students who participate in Earth Club. When asked about . principles
that underlie the program, three teachers made the following statements:

[The purpose is] to make them better citizens, help them understand the
ig8sues in society that are related to science, help them make better
decisiong, Like I ask them how much longer they're going to be able
to drive up and down Main Street. I don't try to impose my owm view on
them, but I do try to make them think.

You can't separate out values and science anymore. When ve talk about
population growth or genetics, controversial issi.cs zome in. I tell
them they should learn the material, if only so they can determine their
own futures.

The person just can't be an e€ffective citizen unless he can read and

. understand political issues that have scieniific overtones. . . . The
average citizen has to have’ the awarenese and appreciation of how his
actions affect the environrent and what is likely to happen depending
on the choizas he makes now.

‘l

In 4ddit..i: to che notion’ of developing environmental consciousness, the teachers be-
lieve their purpose is to provide a strong 2nd diverse academic experience that puts the
students in touch with the majJor body of.knowledge in biology and the processes used to
arrive at it., One teacher reported YAny systematized body of knowledge is part of the
foundation of civilization, It's part of their responsibilities as citizens to be aware
of it. Science has applications i{n all their lives.'

\ <

The biology program is nét without its rough edges. Students in the introductory
courgse fail in higher proportions than other ccurses. Most teachers are determined to
hold to their standards, however. Based on.previous experience, they are convinced that
students will take the easiest possible path and dilute the content of thz course and make
the follow-up course structure impossible. The teachers feel that any student who makes
the effort can nass.

W
1
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Another serious probleﬁ>is lack of space and facilities. There are two well-equipped
laboratories, but sometimes four sections must share them in a single clas. period. There-
fore, the teachers have to coordinate classes so that while one section is doing lab work,

*the other teacher must lecture in the classroom designed for physics. No space is available

for advanced lab preparations. They look back wistfully on the year they had a teacher
aide.

Not having the facilities lowers my interest and energy and influences what
I teach. The situation has discouraged every bit of open-ended inquiry
I've got. A question comes up from the class and T think of an investiga-
tion that would be related, but there we are in the physies room, so I
lecture.

About forty percent of each graduating class go to college. A greater proportion of
students follow a traditional college-preparatory course of study. Most of this group take
chemistry in the junior year. The chemistry classes are packed, put it is unclear whether
the high enrollment is due to students' scientific curiosity, the genial personality and
showmanship ¢f the teacher, or the abundance of A grades, Although there was some complaint
from the best students that the class "wasn't tough enough . . . didn't go too deep into
chemistry,"” the instructor primarily wants ’

them to be interested in science and to master the basic material +n the
field. I feel like anybody can learn at the level I teach them. 'rhe
kids who are really interested then can go off on Lh%ir owm and learn
more. )

The text Modern Chemistry is used, but the apgroach is traditional, The vast majority of
class time is spent in lectures and laboratory experiments. The lab areas are well equipped
for a basic program, but the teacher longs for materials that would support more advanced
wotk. The labs are terribly ‘overcrowded and the teacher worries that someone will be in-
jured in an accident.

Tk physics course is taught by a man with eaperience and impressive credentials--ad-
vanced degree in physics and math, several NSF training institutes including training: in the
use of both Physical Science Curriculum Study (PSSC) and Harvard Project Physics (HPP). His
lab is well-equipped and under his leadership the science program has always received a
Lealthy share of the school budget. He now uses HPP in his three sections of physics. For
several years PSSC was used but "NSF backed a real loser with that one." He found that few
students were capable of learning the PSSC materials, enrollment dropped, and the physics
program was jeopardized. He decided to change over to the HPP course and textbook, somewhat”
less theoretically and mathematically rigorous and appealing to larger segments of the
school population. * few students and parents complained. One parent stated:

I've been ve.y disappointed with the district for watering down the courses.
There used to be a really strong physics program [under PSSC] but then [the
teacher] decided he needed to accommodate the low to middle achiever so he
threw out the good program and came up with this other ome that is less
comprehensive. It really hurt the well-motivated kids.

In answering a question about the purpose of science education, the physics teacher spoke of
his own philosophy:

In recent years I've wondered if you could justify it. Earlier I would have
said that physics wag a part of cultural knowledge, something enormously
practical, like all sciences having something philosophically to offer the
public, an intellectual integrity which could carry over into politics and
soctiety.

Now I don't know. We live in a technological society go it is necessary to
propagate information to same parts of the society. But for the general
pereon in high school who will eventually go into business or become a

’
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homemaker, they really don't need to know about physice, except in a very
superficial way. If you want a kid to know how to change a tire, you
teach him about leverst . . I'm a good sailor and I apply my knowledge
of .%sics, but other people are better sailors and have no physics back-
ground. :

That is too pessimigtic. Let me state it this way. Everyone deals with
nature. Every high school student knows a great deal of physics and the
teacher merely encourages him to abstract his knowledge to form more
general and sometimes more useful patterns of thought. If the student can
deal with ideas in the abstract, he learns this before going to college
and can thereby make a sounder choice of careers. He may not do better
than another competent college student, but he has had the benefit of
gutdance and proven academic diseipline. Finally, and this is important
for all ability ranges of students, a sense of being at home in the
wniverse must bc transmitted. The physical world and the technology of
man must be dealt with as an important part of the total culture he is
to inherit. ;

My greatest contribution is to get students, to grow intellectually as
much as possible. If a kid doeen't apprecidte a subtlety of physice it
doesn't bother me. I'd like to bring each kid as far as he can go. What
I'm definitely not doing, but used to do,” i to prepare Ph.D. physicists.
I was looking for that occasional student--but he only comes around about
every four years, and rumning the class at that level . . . that's no
longer how I want to work.

I don't think that this [less rigor] hurte the college-bound. From the
statistics I've seen it makes no difference in college freshman physics
whethér the person has had physics in high school or not. How he does
in college is more dependent on hig intelligence and motivation rather
than his high school preparation . . . :

I now expect less of the kids than I formerly did., This is true of al-
most all teachers. WNow I pay more attention to the kids--to relate to
the kids on an emotional level . . .

{On the absence of science clubs and science fair activity) It's the
general wind-down of interest in the sciences, after ve got out of the
competition with the Russians after Sputnik. Much of che interest in
science wag veally interest in competitions. Kids did become aware of
science and interested in learning about it, but the prineipal reason

was to catch up with the Russians. Much of the science fair activities
were generated for the competition aspects more than pure science. . . .
The student who can do research is a relative rarity. . . . Research is

a terribly frustrating activity very unlike the experiences that students
have. . . . If you form a geience club, most of the interest s generated
over who is gcing to be president. Once they get the officere elected,
they 're ready to go out for piazza. So the kind of interested students you
would like to think are there, just aren't. . . . You don't gee much
intellectual curiosity or discipline. That's just the way it is, and
there's no point in trying to make researchere out of ordinary students. . . .

In addition to the more traditional track of three courses, the science program includes

a great variety of offerings: astronomy, archaeology, geology, conceptual physics, electron-
ics (less mathematical than the physics course), introduction to chemistry (2 student-center-
ed, laboratory program using discovery techniques and emphasizing the process of science)

end space science (a rather easy course for students who have a previous failure or little
interest in science).
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The man responsible for several of these courses is a former geologist who runs his
classes very informally, trying to structure each one around the interests and questions of

the students. Environmental consciousness appears strongly in his courses as well.
course description for geology he wrote:

Our study of geology will be centered around the following concepts: Geology,
the study of the earth, is essentially an environmental science. . . . Man . . .
must learn to function in harmony with the earth enviromment. . . . Citizen
roles dictate an understanding of the envirommental problems confronting man,
solutions to these problems, and the responsibilities of citizens and govern-
ment to work toward their solutions. -

These objectives are not mere educational cant. During his classes, this philosophy

In the

is

never far off, injected even into a presentation on the physical properties of minerals.

Tn his courses perhaps more than those of others, scientific methods are given prom-
inent attention. In the archaeology class he listed the following among his objectives.

Demonstrates an understanding of the process of identifying and defining a
scientific problem or guestion to be investigated . . . of proposing a log-
ical test of a hypothesis . . . of testing the effects of variables and
controlling relevant variables . . . the ability to synthesize data from
several sources to arrive at gemeralizations or conclusions . . . with-
hold judgments or conclusions until adequate information has been validated.

In interviews he spoke of his frustration (shared by several other teachers) with both

students and the district admirnistration:

I have also had to modify my practices for kids that can't assimilate
material from lectures and films. When you have such a large range of
student abilities it becomes difficult to come up with a satisfactory
compromise. I've had students who were five to six years behind iv
reading ability. This shows up not just in their ability to read but
Jh their ability to sit in class and listen and understand., . . . We're
just trying to come to grips with the student who isn't interested in
science and we have quite a number of them. This is hard for us because
we have always been interested in science. In the past even if you
weren't interested in science you knew you had to take it because it
was important. Now the public is questioning the value of science, for
some good reasons. Sometimes it has appeared that science has been mis-
used. People are upset with the high costs of science, particularly the
space program. What they don't realize is that this enjoyable society
has been brought about by basic research. . . . I spend a lot of time in
class explaining the benefits of doing basic science. Like last year
when the Senate was upset by the studies that were trying to figure out
why people fall in love. That may seem 8illy but perhaps the results
of that might help us golve our social problems. . . .

I've had a lot of spark taken out of me in the last two years. We hear
lcentral] administrators talking about meeting the needs of students--indi-
vidualization. But we never get time off to develop these things or the
finaneial support. We don't get the help we need from cownselors, in terms
of placing kids in the right science courses. I've talked to them [central
administrators) about getting materials and they say that materials acen't
as important as the studeni-teacher relationship. But I find it very
difficult to stand up and play Johnny Carson everyday. The kids don't want
to hear lectures, they want to do things. . . .

I alwvays thought that the main goal of education was teaching kids, now I
find out that the main goal is management. We want more money, 80 does
every other department in the school. I have some opinions about the amount
of money they spend on athletics. I'm biased. I'm in the minority. . . .
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Some teachers are no longer interested because of frustration. You can
o'+ and try, but you never get any recognition or monetary rewvard for your
efferts. It doesn't gain anything to innovate or analyze or revise or
evaluate.

There seems to be a gap between teaching and learning in the science program at Fall
River. The teachers are interested in students and extremely well-prepared in the sciences.
The curriculum is strong. Instruction is effective. Yet the students are not very involved
in study. One teacher responded to a request for the names of the serious science students
by asking, "What serious science students?” Independent study, research, free time partic-
ipation in scientific activities are rarities. One of the highest achieving seniors ex-
plained her motives for taking an advanced science course as "a way to get some college
credits out of the way."

One teacher accounted for the discrepancy this way: "We lack the element in the com-
munity that knows what gets people to the top and keeps them there, These are the people who
put pressure on their kids to excel in science, and interfere constantly to make sure the
school is providing the best, most rigorous education."

The High School Mathematics Program

The math t.achers are proud of their program. They have a sense of purpose--to pro-
vide each student with as much math as he is able to learn. Studeats follow three tracks.
The most difficult consists of geometry (first-year algebra having been taken in. ninth
grale), a second-year algebra plus trigonometry course, math analrsis and an advanced place-
ment calculus class. The second track is for students who move mo.e slowly or find out
later that they want wath courses: Algebra I, informal geometry (with less stress on formal
proofs), a year-long Algebra II course, separate trligonometry and math topics courses. Stu-
dents who haven't passed a math course may wait a year and taie a business math course. Pe -
sonal finance and computer math are also offered; but for the latter, students must be bussed
across town to Stockman High. A seminar is offered for advanced math and science seniors.

What strikes the observer is the uniformity of philosophy and methods among the
teachers in the department. Except for two younger teachers they have all worked together
for many years, are comfortable with one another, make curriculum decisions easily, in-
formally, consensually. The scope of geometry is determined by the knowledge and skills
needed to begin in Algebra II-trigonometry, which in turn prepares students for math unalysis.
Most of the studeats who follow the sequence to the end pass the advanced placement examin-
ation that follows the calculus course.

’

The classroom processes are remarkably similar among courses and teachers. The follow-
ing is a description of a geometry class visited several times,

This i8 a light, pleasant rovom with geats in straight rows and gtudents at
attention. The opening classroom housekeeping is fairly business-like, but
there is warmth and humor exchanged between Mr. Bemnett and the pupils. He
asks one of the girls how her track meet went. Mr. Bemmett i8 a veteran in
math education, yet he still loves to teach geometry because it is a tough
subject and he enjcys helping the kids struggle and finally grasp it. Students
speak fondly of him yet respect his toughness. He begins as he usually does,
with a general introduction to the topic (today it s mathematical inductiom),
gtving gome common sense examples, then turnms immediately to the problem
assignment for the day. He calls om students to give their answer to the
assigned problems. Then he asks which problems caused particular difficulty.
He goes over the tough problems siep-by-step on the chalk board (sometimes

[
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he uses the overhead projector). The emphasis seems to be to try and find the
step in the problem at which the student got on the wrong track and correcting
him with the proper algorithm. The next assigmment is then given and class
time allotted to work on it. As a student runs into difficulty he approaches
Mr. Bennett, who tiries to diagnose the difficulty: tracing the student's
process down to the fatal turn, correcting him, and reminding him of the
principle or procedure. Productive work on the assignment is expected and
deviations rapidly corrected. Silly questions receive abrupt answers. He ends
class with the admonition to do the assignment. "If you need help, you can
alvays catch me after class or call me at home tonight."

In all the math courses the approach is didactic. The pace is relentless: they must
go a certain distance in a fixed amount of time. Most of the teaching takes place between
the student and the problems in the text (the textbooks consist of the Dolciani Series of
Houghton-Mifflin), mediated more or less by the teacher. The "more" is characterized by
the advanced mathematics teacher who runs his .ourse in the following way. He asks for a
troublesome problem from the daily assignment, having the students irace the steps they
took, at each step asking '"How do we know that?" and getting the relevant postulate or def-
inition. When they have gone as far as they can go and reached that critical junction, he
asks them to give a possible next step; then follows that up to see where it will lead,
identifying the fallacy in the process; then backs up again for another svggestion, until
someone makes the right one.

In interviews the math teachers expressed confidence in their program.

We offer excellent training for the college-bound. The non-college-bound
student never knows when a particular trade requires mathematical training.
For both groups we offer the discipline that comes from a rigorous regime
of study.

The study of mathematics takes levels of maturity. You have to take step
one before uou can take step two. There is a definite hierarchy of material.
You can't hope to be creative until you've rmastered the basic prugram of
studies.

We've found that traditional methods work. This i8 the way it was taught
to us in high school and the way it was taught in college and the way it
works for us. The real changes have occurred in mathematics itself, not
in the teaching of math. . . . I don't think kids can handle inquiry. They
can't by themselves put ideas together and get the conmcepts. They Just
don 't have the background or sophistication. They would jusi take the op-
portunity to play rather than work independently.

High School Social Studies Program

The social studies curriculum at Fall River High School is comprised of four govern-
ment courses, two in sociology, six in Amerlican history, five in world history, five ir
geography, and one each in religion and philosophy. The program has no underlying and uni-
fying principle. Much more than in the other two programs, each teacher has his own ideas
about what should be covered in his course and how it should be taught. The important issues
that concern the field of social studies education--the teaching of values in social studies,
the use of social science methods in social studies, or the humanistic, self-discovery focus
in social studies--are interpreted differently by each teacher. Such diversity resists
description, But perhaps the follcwing hypothetical trip down the hall will provide the
flavor of the department.
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The first classroom in the hall is subject to an audii.ry harassment from the cruising
hotrods on the street. The noise fails to overpower the stentorian voice of the teacher of
Civil War America, however, or divert the rapt attention of the students. He is lecturing
vhile also pacing the classroom, calling on students with questions about previous material.
Teacher and pupils are serious. The subject matter is history, yet the content is studded
with frequent mention of social science concepts. He explains the terms and their bearing
on the historical period--supply and demand, scarcity, market, inflation, political spectrum,
political parties, social stratification. Then he gives the students a quiz and shows a
movie on causes of that war.

Next door is a class on ancient civilizations. The teacher is standing at a podium,
gazing into the middle distance, and lecturing on Mesopotamia., He uses the story-telling
approach to teaching history, full of place names, dates, major causes, principal results;
and dry as dust. The students take notes for the most part or fill in work sheets or
stare into the opposite middle distance.

"In the next room a well-qualified man with experience on the city council teaches a
class in government. The content of the course is solid and should be engaging attention,
but the students are not appreciative. He is lecturing about the relationships of govern-
ment and the economy. 'Some people say that the government plays too big a role in the
economy. How many of you think it is now too much? {Two hands are raised.] How many thiak
it is too little? [One hznd is raised.] Well, Marty, you must not have heard the question."”

"I heard the question. I just don't care.”

In the geography class down the hall the High School Geography Project is beirg used.
The students are working with stereoscopes on stereograms of New Orleans, searching ior
indicators of land use and answering questions about the significance of the river in
cultural and economic life.

There is a film about an Amish colony playing in the next room, a sociology class. The
content of the course is quite similar to a first—ye college course, and the teacher stress-
es individual research and field work.

In the psychology class the atmosphere is different. The students and teacher are talk-
ing about themselves, their characteristics and problems. He is relating tu them a four-
part structure for understanding personality--four combinations of what one knows and does
not know about oneself and what others do and do not know about one. Each pupil is making a
list of things he or she is, and classifying them into the four-part structures. Students
aren't forced to reveal things about themselves; most want to lealn something about them-
selves. Other course topics are transactional analysis and Maslow's need hierarchy, as well
as several areas of academic psychology. (In an interview this teacher related the purpose
for his course: "The kids need basic understanding concerning behavior, adjustment, about
how people deal with frustrations and conflicts. . . . They want to be understood, just as
people. This involves discussion, especially acceptance. . . . Nowhere else in school can
they get this acceptance. No one else treats them as whole persons.')

Current events are regularly discussed in the history and government classes. In the
American history class the teacher is reviewing the papers on current events turned in the
previous week. He speaks energeticalliy:

I'm glad to see you people are really thinking about these issues. Some of
you choge to talk about women's 1ib. Equal pay for equal work is okay, but
we all know that if the woman works, that means that somebody else has got
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.to take care of the kids, and that means day care centers and then we've
got the government controlling the development of our kids, and then what
happens to the family?

The students listen intently.

Later the teacher expressed his opinion about the place of values in the teaching of
social studies:

Values are important to a society. Without value ond moral structure, coun-
tries fall. . . . You worry about the crazy teacher that doesn't believe in
the norms of our society, that they will confuse the kids and tear the sys-
tem down. Teachers are an extension of the parent and as such should teach
the value system that is consistent with the community. The commnity has
a vested interest in the schools and has a right to demand that certain
values should be taught and certain others not be taught. . . . Every year
I live and teach my values become more gsolidified. What I believe in I be-
lieve in. I know I come across strorj. That worries me to some extent, be-
cause I realize the impact teachers have on kids. You can hear them going
down the hall mouthing the things you just said in class.

The most spirited class observed in the social studies department is philosophy, taught
jointly by a pair of teachers. The content of the course--a review of major philosophical
systems and ciamination of personal philosophies--1s really less important than the students'
involvement in the class. Their contribntions are hesitant, halting, unpracticed but none-
theless authentic; undeniably present here while absent in other classes.

One of the teachers, who is the guiding influence for the course, gave his rationale
for social studies. His philosophy was expressed i1 everything he did.

Social studies should help a student to become an effective competent human
being, comfortable with living, able to cope with life and change. . . .
[The way to translate this into the classroom i8] for me to live it--for
them to gsee me adapting to situations, being a model, with dignity, treating
othera with dignity, recognizing feelings both good and bad., But dealing with
them as human beings, by itself, is not enough. There must be the element of
learning. That is why they are there. If you just focused on what they
wanted to learn and left it up to them, there would just be confusion and
fructration. Their self-esteem would suffer because they hadn't done any-
thing or learmed anything. But if you can give them material and guide

them to the point where they masier it by some activity on their part, they
experience success, they know they've accomplished something important and
they really feel good about themselves. So the material 18 a vehtiele for
achieving thut huwman relationship and that joy that can come from teaching
and learning.

The same teacher characterized the principal and his assistants:

They give us excellent support for our programs. I never have the feeling
that they'rve looking dowm on ns. Instead they're looking up to us and
saying "What can we do to help your teachihg be more effective?" I view
the administrator's role as making it possible for me to be in that class-
room without having to worry about adminigstrative details, papers and
pencils,

The principal is viewed as young, dynamic, intellectual. He works with the social sys-
tem that makes up tne high school without being preempted by it or fully assimilated into
it. '

Q

ERIC 19

Aruitoxt provided by Eic:



Q

ERIC

-
Aruitoxt provided by Eic:

2-14

THE JUNIOR HIGH SCHUOLS

Two junior high schocls serve the students who eventually attend Fall River High School.
East and West Junior High Schools have the same general zurriculum, but otherwise could not
be more different. West has self-contained classrooms with an atmosphere to match. Though
certainly not a martinet, the principal runs a tight ship w.th clear expectations for order
and quiet.  With some exceptions, the teachers work independently, Perhaps by coincideuce,
the educational pkilosophies of the teachers reflect the physical characteristics. Several
spoke of the need that students of this age have for structure and organization and freedom
from distractions. "We do kids a disservice when we let them pick what they want to learn
or leave them free to manage their own time. They just aren't ready yet." As a consequence,
there is heavy use of instructional objectives, structured learning activities with memory
work, preprogrammed lab exercises and achievement monitoring.

East Junior High is an open space school, noisy, casual, buzzing wi&h activity, often
vilified (quie. unfairly) as a zoo, having more discipline problems than’West and greater
ethnic and socioeconomic variety among its students. Perhaps because of the open space,
the "instructional processes are more varied.

There are identifiable social structures at both schools, differing from each other and
from the high school. Neither junior high is very old. Students and staff have shifted
among the schools a bit, so that tradition and custom have less effect than at the high
school. The student culture is less well developed. The behavior of the seventh graders
is largely determined by adults, the parent-authority relationships carried over from
elementary school. As the students get older they start to discover that their interests
have less and less to do with those of the teachers, that it is the other caildren who can
pass out more immediate and personal rewards and sanctions. By the ninth grade the students
have been sorted into subgroups with varying identities possessing varying degrees of
attractiveness and varying access to reward and recognition. By that age they have determined
that practicing the group rituals and interacting with their friends is just as much a
function of school as whatever the teachers are expecting of them. By the ninth grade, the
worship of the body has become, perhaps, the main function of school,

East Junior High Science Prograrnl

To the newcomer, the science area may be even too stimulating. The first time one walks
in he is almost shocked by sights, sounds, and motion. There can be as many as six teachers
and 150 pupils in a space about the size of six classrooms. When everyoae is there doing
science activities, the din is overwhelming. But when the teachers have preparation periods
or students are doing work at their seats, there is less interference among the groups and a

lExcept for a few digressions, the description of junior high prcgrams will be
about East. This choice was not made because one school was better than the other,
but rather because of the space limitations of this paper and the personal inclination
of the- author.
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pupil in one area can easily filter out the noise coming from the other areas. Four-foot
partitions, movable chalkboards, and scr&ens divide the room into three sections: 1life
science (seventh grade), earth science (eighth grade), and physical science (ninth grade).
In one corner is an individual research area vhere students can go when they finish their
work, and "Check Point Charlie" where a teacher aide and a -*udent aide help manage the in-
dividualized program.

[observation of life science]l In the life science area, some of the stidents
work onr an individualized program and the others have more of a structwred
classroom, working as a group under the direction of a teacher. The latter
group is studying the protists. Beccuse of the limited number of =icroscopes,
the teacher has subdivided the sti-ents. Half are working with textbooks
and worksheets, looking up definitions of vocabulary words (bacteria, algae,
ete.) and writing down the characteristics of several simple protists. Sev-
eral different textbooMs are required to answer tic auestions, so the stu-
dents have to use their initiative and not just copy the material. The
teacher keeps them going at a fast pace. The other students are lovking at
slides prepared from beakers of water with different materials (wheat, hay,
beans). They have a worksheet which requires them to draw what the micro-
organisms look like and to name them using the pictures in the text. The
teacher moves around adjusting the microscopes and asking questions about
what they're doing. At one point he'says "Today we'll just be observing and
recording. Later we'll make some guesses ahout what we've geen.” Afier
some initial frustration, the children finally spot the little creatures
and then run from station to station excitedly comparing catches.

On the other side of the screen, a teacher ig orienting and coordinating in-
dividual work on whut are called TREKS, the current topic being classificution.
Having had an initial TREK on how the system operates, the pupils &tarc to
work on their oum, pulling work sheets for the objective they are currently
working on, choosing the right textbook (severa:i text series are used), or
appreaching Check Point Charlie for materials and supplies. The objectives for
this TREX include learning how to construct a classification scheme, why organ-
iems are classified, the basics for classification, the order of the major
categories, the significance of the Latin scientific names, the three kingdoms
and the characteristics that distinguish them, the number of phyla in each
kingdom, how certain plants and animals fit in the scheme. Specific learning
activities ave keyed to each objective. Small léctures and filmstrips are
introduced. Exira-credit options are olso available. The students test them-
selves to gsee if they know the material. When they are ready, they get their
post-lesson tests from the aide. When they pass they have appointments with
the teacher who asks them thought-provoking questions to supplement their
objectives tusts. The pupils.work hard and enjoy the TREKS.

The life science course covers many of the traditional topics in biology. Here 3s in
the high school, the.environmental consciousness is apparent. The two teachers have helped
develop a nature study area by the river and have written science lessons that take place
there. They involve their best students in writing lessons for elementary school children
and leading groups through the area. These teachers believe their purpose is to "set the
kids interested in science" and to have the students experience as much science as , )ssible.

The earth science classes are organized in the same way, with the students who can work
independently working on TREK activities and the others covering abou* the s me material,
but as a group under a teacher's direction. The units covered are chosen from astronomy,
meteorology, geology, and oceanography. Material for the unit on galaxies and the universe
had been collected and organized by the two teachers from the scientific and popular liter-
ature and from slide tape presentations developed especially for this class. The objectives
included defining the observable and uncbservable universe; defining galaxies; kaowing the
different kinds of galaxies and classifying pictures ol them by shape; knowing the name,
shape, location, size and number of stars in our own galaxy; defining clusters and groupings
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of galaxies; locating the planet Earth in the universe; and explaining the Doppler effeci,
the Big Bang and Steady State theories. The teachers view these topics as neceosary back-

g ound for the topics which genuinely interest the pupils, such as black holes in space and
UF0's. For the latter topic a slide of men landing on sShore in a rubber raft was projected
onto the screen for a minute. After it was shut off the students were asked to list every-
thing they could remember about the picture. What was produced was an assortment of actual
and fanciful items. The teachers used this exercise to show how different phenomena can be
interpreted as "flying saucers' when viewed briefly in times of stress. They then presented
six cases of UFO sightings~-what the people reported, what the environmental circumstances
were, and finally the explanation for the sighting.

Another exercise was the writing of a science-fiction story starting with one of six
story lines (e.g., "You are part of an expedition of light-sensitive creatures from the
planet Riegel 6. You crash on a planet that has no night. What happens?”). Still another
lesson involved the "Message from Mankind" which was sent with Pioneer 10. A bulletln
board contained a veplica of the nessage and the students were asked to decode it. They
discussed radiowaves and were given a message in binary cou> to decipher. In all these
activities there was plenty of good science and plenty of student interest.

The teachers, Mr. Carlson and Mrs. Wright, have worked together to develop the prog.am
and write the TREKS. According to Mrs. Wright:

e needed some way of working with kids individually--to let them have a
chance to learm how to learn. . . . We got sone static from the seience
coordinator and the principal when we first started writing the TREKS.
There was a lot of pressure. We had to prove ourselves. . . .

We write all the TREKS ourselves. We borrow some things. Mr. Carlson
used to be a geologist and has a ten-year accwmulation of rocks and fos-
sitls and slides. He has forced me to go back and do a lot of research.

[In some of the topies] my background is weak, but working with him has
helped me make it stronger. . . . It takes a lot of pressure off you to
team, because you've got somebody else to bounce ideas off of and some-
body to interact with. . . . But the writing time i8 just overwhelming.

We spend one month each swmmer and get together to write for three hours
per day. We don't get paid for it. . . . We buy a lot of things ourselves.
Stan recycles about ten percent of his salary into materials and equipment.

Sometimes we overwhelm them with content. HNe also try to expose tl.zm to
where science is going, what kinds of problems science is trying to solve.
We go right to the fringe of knowledge and speculate about what scientists
will think in the year 2000 about life in the universe or contisental drift
or whatever. The students' faverite things are on the frontiers of science.
What we try to do in class is to get them ready to learm those few specu-
lative-type things. They couldn't learn about black holes without going
through the whole astronomy unit. The interesting things you have to pre-
pare them for.

These two pairs of teachers have evolved special relationships. The four meet each
week to talk about science and teaching and other things that matter to them. They expect
a certain amount of planning, writing, and revising of each other. They give eacli other
support. It is a rare phenomenon in this district--perhaps anywhere.

I3

Most ninth-grade pupils at East take the physical science course, although it is not
required (everyone must take either math or science). The course is taught by Mr. Taylor
and Mrs. Jones; the latter divides her time with the math department. They work in close
quarters, but do not work as a team. When one is conducting a lecture and the other a lab
investigation, there is interference, sometimes disruption. Mr. Taylor is young and inde-
pendent, with definite ideas about how the course should be taught. Like the rest of the
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science department he resists using a single text, preferring to piece together units from

a variety of kits and published materials with activities he has developed. He stresses
building scientifie skills, with lessons and activities to teach the metric system, scien-
tific measurements, the scientific method, and lab procedures. Building on these skills,

he moves through the introduction of chemistry and physics. He characterizes his approach
as "hands-on, activity-oriented" but also presents a great deal of science content. He open~-
ed a unit on light by asking the students to copy the material that was on the overhead pro-
jector into their notebooks. It was ap explanation of wave length and amplitude. Then he
took out a slinky--a steel spring that expands to several yards or contracts to a few inches
--stretched it acdross the table, moved it so as to demonstrate wave length, asking questions
such as "what happens to t .e wave Jength when I increase the amplitude?" The overhead pro-
jector showed a chart with the amplitudes of tlie different rays, to show the spectrum of
visible light. He then directed pupils to six stations where he had set up demonstrations
of properties of light. One was an aquarium with a mirror at the bottom. The pupils were
told to shine a flashlight into the nirror at an angle and measure the two angles with a
protractor, then to explain what the, found. Later he reviewed what they should have dis-
covered at each of the six stations. The lecture proceeded from there to the next point.

o

Mr. Taylor is enrollzad part-time in a graduate program in counseling. This side of
his personality shows through in his class and his philosophy of science education:

I carry on a reality therapy -in my.classroom, like Glasser's Schools With-

out Fatlure. I try to base my class on that. That's where you make a kid

be responsible for his actions. . . . Responsible behavior builds a success

identity. . . . I establish for my success identity that no person will get

less than a € in my class if they have demonstrated responsible behavior in

the lgboratories and have tried on all the tests to do their best. ... . In

a majority of cases, this is successful. . . . I've removed the pressure of

the tecsts go they do better on the tests. You can't get an accurate picture

of what the kids know with all the pressure and anxiety that's built up from

the tests. .

The most important thing about science education is treating the siudents like

human beings--thinking of student first instead of the subject first, You

teach alot more subject in the long run when you treat them like people. . . .-

You have to find their level and teach at it, othermse you've lost the battle

as a teacher. i . .

"The contrast between Mr, Taylor at East and Mr. Smith who teaches physical sc. 2nce at
West is worth noting. Both teach the same general content and both classes are oriented
around science activities. But the difference in philosophy and style is evident in Mr,
Smith's interview (he .alls himself the "last bastion of intellectual rigor in the district'}:

I never talk down to the kids. I loge some of them, but ligtening is another
study skill; they have to learn to stretch a little. . . . You know, if you
have to wor'k with the hogs you get dirty with the hogs. If you get down

on their level you'll become infantile too. I tell them: "You're not going
to understand everything I say. But stick with me, if you'll listen we'll
gtill be able to communicate." I'm gure I turn some of them off. But you've
got a lot to compete against. . . . I know I'm not going fo have them, all
of them, all the time, but I wouldn't even if I talked v the second~grade
level,

In many ways, Mr. Smith is like teachers in the three secondary science departments.
The science teachers are more likely than others to have had thorough undergraduate, graduate,
and institute training in dcademic disciplines. Like Mr. Smith, sevetral have had vocational
experience in some field of science. Most importantly, they have an identification with
something outside, perhaps larger than, the public schools; namely, the scientific enter-
prise and the community of scientists. They are more likely to have connections with univer-
sities and scientific institutes, to value these contacts, to attend science education con-
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ventions and read the literature of their profession. These few teachers have kept open a
window on the larger world of ideas. Most teachers have only a mirror that reflects the,
values and ideas already dominant in the public schools.

’ East Junior High Math Program

Like the science department, the math teachers work hard together as a group. They
operate as one large team that during the day is loczted in one space about the size of
three classrooms. The algebra classes, however, are taught in separate, quieter quarters.
Although there are usually four teachers holding forth at a time, there is little inter-
ference across the partitions that separate the small groups.

Once a week the teachers get together to discuss math education and their program--
what problems :hey are experiencing and how they might improve. Their joint efforts have
been responsible for an individualized math program which they decided to build independent-
ly, as a way of coping with the highly variable math skills the students brought with them.
The teachers examined published curriculum packages, visited school districts with a pro-
gram they viewed as compatible, and asked the district office for money to support collabor-
ative development. Once the program was developed, however, the teachers concluded that
over half of the students could not work effectively on their own. This year gfhey made an
adjustment. Starting with everyone (except the students who elected algebra), they re ew-
ed whole numbers and fractions, then gave a placement test. The high ability and eage.
students were put into the individualized section. The rest were grouped by ability levels
and are taught in structured classes.

By standing in one spot in the math area it is possible to cbserve one class trying
valiantly to fill in a multiplication table, another working on areas of rectangles, another
doing problems on improper fractions and mixed numbers on work sheete, another hearing a
lecture on number thecry. The students who are working on the individualized materials are
all doing different things. In this program a student sets his own goals: the number of
units he wants to complete and the grade he wants to achieve on the unjts. He begins a unit
with a pre-test. Unless he passes i, he receives the unit, which has objectives, the in-
structional material, sample problems, problem assignments. The studenta’work through these,
getting help as needed from the supervising teacher. Extra problem sheets are available.
Then the student gets a post-test from the aide. If he makes his grade goal, he goes to the
next unit. If not, he stuldies supplementary mateiials and takes a parallel post-test. A
second failure lands him temrporarlly in a classroom instructional unit. The students who
can work this way enjoy going farther and faster than normal. Some are ready for geometry
by the time they enter the ninth grade.

a
The math tenchers work hard on their program, even electing to evaluate it themselves by
pre- and post-testing student achievement. They talk about getting together and writing up
a lesson or revising a unit, or deciding how to sglve a problem in the program. This is
clearly a group with shared expectation for working, reinforced by the mutual support of its
members.

East Junior High Social Studies

The working groups emerging in science and math have not evolved in the social studies
program, Cultural geography is taught in the seventh grade, American history in the eighth,
and civics and state history in the ninth. No common philosophies or compatible styles unite
the three coursea,
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The ninth-grade course is poputar with students, the first one that they regard as
relevant. The .eam of teachers combine formal presenta lon of governmental and political
facts and ideas with individual student work on case studies. The seventh graders cover
map skills using Science Research Associates kits and area cultural studies using lectures,
films, and the Scott-Foresman Spectra Program on People of the World.

. %

The eighth~grade program merits closer examination. Until the present graduation re-
quirements'were altered, this course was the only experience many, students would ever have
with American history. Two teachers, Mr. Tyler and Mrs. Harrison, divide their classes in
tvo SIroups according to reading ability. Each group then receives a separate textbook.
Typically one day a week is spent with the students reading from their texts., Another day
is set aside for a lecture or "simulation game.” The next ,day ig for free reading, the
next for a.film and the last for current events. ¥ar is the théme of the class. There is
a library shelf of books for each Americar war. War photographs dec * *e one wall. On the
blackboard is a matrix, rows of which are the wars and columns of whi... are causes, results,
opponents, dates, and leaders. '"Nr, Tyler feels that America's history is the history of
her wars," Mrs. Harrison stated.

[Observation of American history classes] Mr. Tyler divides the groups and
reminds everyone to take their projects home (thege are models of colonial
buildings, forts, ete. that the pupils have constructed). He begins his
lecture with tlhe question "Why do you think that the colonigts wanted to get
avay from England, wanted to break the ties?" A student answers in terms of
the absence of religious freedom and opportunities to acquire riches. He

says no, that's why they came cver in the firet place, and reviews that
material. "Now we get to a different situation. Colonigts were tived of
English control. Coloniste believed they were there to develop a life for
themselves to give to their kids. . . . Colonists felt they had separate
problems ,vom England but their voices weren't heard. . . . They felt they
needed a representative to go over and tell their problems to Englapd. . . .
Colorado has special problems, doeen't it? What if Colorado didn't have any
representatives? . . . At that time most people didn't want to separaie. .
They Jjust wanted to send a representative over and say, Hey, we've got special
problems! . . . But there were terrible conditiong in England like Dickens
wrote about in Oliver Twist and Tale of Two'Cities, . . . Te idea started
changing. The laws weren't being obeyed cause we said "We didn't get a chance
to say yes or no. You'rve taking advantage of us, we aren't going to obey.

We re not going to play that game. Chuck it! We'll take yowr tea and dump
it into the ocean." ) -

The teacher continues in this free-wheeling style, devoting no more than a
few sentences each to the Declaration of Independence, the war itself, the
Articles of Confederation ("They didn't work so we dumped them"), the Con-
stitutional convention and the Bill of Rights, ending with the interesting
note that in the U.S. House of Representatives there are now 350 Representa-
tives, 7 or 8 from Colorado.

Across the aisle, Mre. Harrison has the other two groups. Her lecture, de-
signed to help the students fill in the war matriz, consists of perfunctory
answers to rhetorical questions ("Why did we fight the Revolution? Why were
we 80 mad? Who were some leaders that came to the forefront? What advantages
did the coloniste have?") and including this astcnishing statement: "I won't
go into the Constitution; you'll get that next year ard you probably would be
really bored if I went into it this year."

ot follows 18 a simulation in which the students are divided into teams of
colonists and English and asked to debate and then decide whether to go to
war, Unencumbered by facts or understanding and unchecked by Hrs. Harrison,
,the students’' debate quickly assumes the tenor of a pavent-child confrontationm.

4w
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"You wouZdn t be anything without ug."
"Den't let it bother you."
“Indians would wipe you out without us.
"We work our-tails off and you get all the prof-tg.”
. "We hutped you get started and now we nzed money from your resourses.”
"Why can't we have our zndependevce9 You've got yours!!
"AT1 you guys do is ezt and drznx tea. We're all in ghape."

- — N

And, of ourse, at the end one student expresses the will of the colonists.
Mo call you out!" >

»

~

ELFAENTARY SCHOOL PROGRAMS
There are commonalities among the separate elementary schools? copr 1. textbook adop-
tions, district curriculum guides which gpecify what content and objectives should be cover-
¢. in what grade levels, .nd subject matter coordinating committees. Aside from these cen-

_tral.zing forces, the elementary schools | have ¢ olved into quite ind:pendent social struc-
tures. In fact there is some question abcat. whether these centralizing forces are enough
to counteract.the strong tendencies of territuriality and automomy. The philosophy and
style of the.principal and the traditions and social structure within a single school pro-
bably have most to. do with the educational progrum there. If the principal does n- retain
for himself most of the authority for marMaging instruction, the ¢ducaiicnal program frac-

. tionates even mbre, now determined by the individual teacher. Tle result is that within a
single building, so wany different ptiilosophies and personal styles are being acted out that
no general, district-wide ' ‘educat lonal orogram" could be described. Thére were almost no
reliable differepces Hetween the schools shserved tnat weren't swamped by the variability
among teachers within each single school. 4this is less true in teaching math, which every-
one agrees is an important subject, than it is in science and social studies, where the
teachers ‘have auch discretion. ) -

.

One important characteristic of elementary schools in this district is whether or not
the school is participating in PLAN*., Several years ago the superintendent suggested the
adoption of the Westinghouse PLAN* program and it was accepted by the principals of several
elementary schools. PLAN* is an individunalized, computer-managed instructional program in
language arts, math, science and social studies. The heart of the program is the Teaching-
Learning Unit (TLU) which has one learning objective (e.g., "Divide ffactions or fufictions
and whole numbers") and learning aetiv¥;ies ("Use. the Fraction Tiles . . . Do Part One of
the Activity Sheet . . . Study the picture on p. 256 of Mathematics Around Us and do all the
problems ., . . Play 'Divide and Conquer' . . . "). A teacher works vut with one or more
students which TLU's will fit together into a Prograonf Study (POS). The <tudent takes a
test at the end of earh TLU and POS. A computer-management System records ‘the TIU's begun,
completed, and the test scores. The teacher becomes more of a tutor, counselor, or manager
with this system and less a dispenser of information.

Many points for and against this system have been raised. None of the published argu-
ments anticipated the furor raised by people in this community against a system so different
from the one they had had in school. One can hear many PLAN* horror stories in this district
~--how some of the pupils simply stopped functioning altogether and wandered around the class-
room; how some parents were SO angry t ... they would cole to school everyday, sit in the
back of the classroom and glower; how some parents put their children into private schools.
Fingers were pointed in many directions. The board of educgtion made a policy called
"Options in Education,” which sounded like altarnatives but really was only a way to get
traditional classes operating in PLANX schools. Now there are only four schools which use
BLAN* and these have traditioual classes as well. )
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Bringing up PLAN* (almost like mentioning open-space buildings) is guaranteed to pre-
cipitate an argument among parents, teachers, or even the students themselves. 'My mother
thinks I do better under PLAN* than traditional," one of the fifth grade girls said, "be-
cauge I can go at my own pace.'" (The ability of pupils to pick up the educational jargon
is amazing.) A mother said that PLAN* should be abolished because it was too expensive
and "kids can't concentrote when there are so many distractions.” One teacher who was
forced to use it one year said, "The kids were just cobying each other's work." Another
teacher whn seemed to.be using ihe systemw quite effectively said the following:

The fact is that PLAN* doesn't work for all kids. Some of them just seem
to need somebody 8tandiﬁg over them all the time, saying "today we will
work on X und you'll have to have it done in an hour from now." Most of
- the vime under PLAP* the kids were managing their own time. I pace them
by sqyzng they have two weeks to finish a POS, but then they go on and do
it. 'These are the kids k.t don't need constant attention. I think ve had
. pro.lems with PLAN* more becaus¢ of the way it was introduced. We had
never geen the materials before. We had inservice on the system but we
were afraid to deviate from it at all, we couldn't adapt it to our kids.
Then ve got reully defensive about it because parents were coming in and
attacking us. Parents were wot informed in advance or prepared at all and
then, boo'.! AZZ of a sudden it vas TLf!s and POS's and computer printouts
* and achievement test scores. “The whole thing vas just totally alien to
. them. Now we can sort out the kids who can«perfbrm under PLAN* and we've
learned where ve ean follow it, or deviate from it or write our own TLU's
or whatever Now I like it. I think it works out well.

Whateer the merits and faulte of PLAN*, it does focus some attention on the low prior-
ity areqs of scjence and social studies. Although each t&acher must cover the two subjects,
how they do so, with what emphasis and ~oncern is an ipdividual-matter. "We do math and
reading in the morning when the kids are fresh. We do science and social studies, in the
afternoon, if there's a chance," one teacher said. Although there was a schedule of both
subjects, zctually finding instruction taking placde was snmetimes like tracking the Sas-
quatch.. Requests to observe science and social studies were sometimes met with "You should
have come yes.erday, we're doing vocabulary today." "We're baking cornbread in science

. today." "I'm not gning to do anymore social studies until after Christmas.” ™Social studic.?

Uh, yeah, come back tomorrow." . ’ T

£

On the other hand, wher an individual teacher was adequately trained and so, inclined
ihstruction could tz excellent. One primary teacher had organized a very sophisticated
package using the nawspaper to introduce the children to society, even government and econ-
omics. One sixth-grade teacher gave a lecture on the functions of the three branches of
government. After the naterial had been assimilated the students entered into a role-play-
ing with teams of students acting "out the roles of Senators, Congressmen, the President and
the Supreme Court justices, going through the process of how a bill becomes a,law A PLAN*
teacher wae observed guiding small groups of students through a series of science investi-
gation and discussion of their predictions, findings, and conclusions. A teacher in'a

_ traditional ciass was observed conducting a revig; of science material that they had learned,
i

Another sixth-grade teacher was using the s.ience teXxt as a way of teaching study skills:

and the amount was considerable. ''They like sc Csx:?CSU§e I.like science," she said.
taking notes from lecture, outlining chapter, writing down main ideas. | .

One sixth grade teacher had more science models, supplies, and equipment than many
whole schools. "I bug the junior highs., . . . We try to dd two science activities a week.
. « . T tuke every science class I can get my hands on. Thpre are about fifteen of us in
the district [elementary schools] who identify ourselves as\science teachers. The others

‘"dun®t know too much about it or pursue it too diligently.”

S
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The district adopted the Concepts in Science series with its accompanying portable
Classroom Laboratory, several of which are available in each building. Science resources
are plentiful, bwt the allotment of each school's budget is up to the discretion of its
principal.

The training and inclinations of individual teachers determine not only how much sci-
ence is taught but how it is taught. Almost every philosophy is evident. Some teachers
merely have students read and answer questions from the texts. Others provide "hands-on
experiences." Still others prefer to demonstrate the investigations. The textbook serie:
is oriented around the "big ideas in science," but some teachers confess that they them-
selves don't understand the big ideas. "Messing around with science" is almost completely
absent as an approach to science education.

obstacle to the elementary programs. Cne sixth-grade student interrupted a review of ecol-
ogy ‘toncepts to ask, "If scientists can cause an explosion by splitting an atom, why don't
you get an explosion when you saw a piece of wood in two?" Another chimed in, "I've been
wanting to ask this questipn for two years. What's the difference between an atom and a
molecule?" "Those are both good questions,' said the embarrassed teacher. "I don't know.
why don't you look it up and make a report on it. Now we've got to get back to this re-
view." Later, she confe-. >d that the only science she had had was one year of biological
sciences in college and one "module" in science education during teacher training. She
could keep up by studying the elementary textbook, but departures such as the one that day
caught her uﬁprepared

,)» )

é;ﬂ°1§ck of training in science and social science disciplines was perhaps the biggest

~

One common element in the district's elementary science prograr is Eco-week, an ex-
perience in environmental awareness for all sixth graders. This project is the brainchil’
of Mr. Johnson, the“dlstrict science Coordinator. The sixth graders go, one school at a
time a mopfitain camp grouqd/fer 'Hree.\aayg.v Their teachers who have received in-service
traiéing for Eco-week supervise their activities. They conduct a forest investigation
(e ey determlning the age and growth patterns of trees), water investigation (e.g., in-
vestigating the physical characteristics and agquatic life in running and stagnant water),
soil investigation (e.g., tracing food chain, discussing man's effect on the soil), animal
investigation {e.g., identifying nabitat and inhabitants), compass activities, and a scav-
enger hunt (e.g., "find evidence of animels changing nature,” "find a piece of quartz,'

"find evidence of wind erosion'"). In all, the students are encouraged to use their senses
to appreciate more fully the environs and to communicate their thoughts and feelings. Back

in town the students and teachers conduct investigations of the city water system (e.g.,

trace Fall River's water system from source to river below the sewer treatment plant and
investigate water quality, treatment of water for human consumption and after human use),

. and “an urban study ("tour the local city community and identify common environmental pro-
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blems caused by the needs of man and list possible solutions").

/

People throughout the district point with satisfaction to the Eco-week program. The
pupils love it. Many of the teachers appreciate the chance to play a different role with
the students, more like a cooperative partnership. The content, unlike some of the academic
science, s more accessible and less threatening. One teacher expressed it this way:

4 After I had done it a couple of times I realized that what was nice is that

wg were all up there and workzng on one thing. I mean I didn't have my mind
oh getténg my kids to the music room on time, or what I was going to do about
math today, or how I was going to fit in the film that was supposed to come
yesterday and didn't, and whether an outraged pavent was going to pop in.

We were relaxed but really working at the same time.
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CONCLUSION

3

Three statements conclude four months of watching the teachers of Fall River, probing
their motives, listening to students, parents, and administrators, reading the records and
studying the evidence.

Virtually nothing meaningful can be said about the Fall River "science program" in
general. The district has developed a scierce curriculum packed with articulated objectives
and brimming with specified content; yet tliere remain differences in content, method, and
sense of purpose from one grade level to the next, among schools, among departments within
schools, even from teacher to teacher. This diversity and complexity, even within Fall
River, suggests why national efforts to reform the curriculum become transformed, attenuated,
or lost entirely before they reach the classroum. The schools have lives of their own,
existing as organisms exist, to “be on with it," perpetuating themselves and protecting
against assault from without.

v
&

People in schools are conscientiously doing the jobs they have defined: tutor, scholar,
but also at times, counselor, steward, custodian, and social director. -

Teachers must juggle the expectations of the invi.ible, distant, and mostly impersonal
profession of science education and the local, powe.:iul, and relentless demands of teach-
ing. The two roles do not necessarily conflict; but the latter usually overpowers and pre-
empts the former. )
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Mary Lee Smith brings to her participation in the CSSE
project a wealth of éxperience as an educational evaluator.
Currently, she holds the positions of Research Associate in
the Laboratory of Educational Research, University of Colorado;
Director of Evaluation Research Services, Boulder, Colorado:
and Counseling Psycholcgist at the Student Life Center, Univer-
rity of Colorado. Included in her previous experience are six
years of work in-educational evaluation and research on such
topics as experimental, case study, survey and assessment
methods. Her major research interests are in the outcomes of
Psychotheraphy and counseling, and in sex bias in counseling
and psy?hotherapy.

Recipient of a Ph.D. from the University of Colorado (1972).
Mary Lee is the author of numerous papers and articles. Among
her major publications are: "Influence of Client Sex and Ethnic
Group on Counselor Judgments," Journal of Counseling Psychology,
1974, 21(516-521); notes on "Perspectives on Counselor Bias:
Implications for Counselor Education,” The Counseling Psychologist,
1973, 4(93); and "Sex Bias in Counseling and Psychotherapy,"
a research paper for the Laboratory of Educational Research,
University of Colorado, 1977. She has co-authored (with Gene
V Glass) "Meta-Analysis of Psychotherapy Outcome Studies," The
American Psychologist, 1977 (in press) and "Factors Influencing
the Evaluation of Educational Programs: Analysis of Judgmental
Policies," Occasional Paper #77-1, Evaluation Research Services,
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1977. Also, along with R. Gabriel, J. Schott, and wW. L.

Padia, she has written "Evaluation of the Effects of Outward
Bound," included in Evaluation Studies Review Annual, Volume I
edited by Gene V Glass (Beverly Hills: Sage Publications, 1976).

Among her hobbies are tennis and cookery, and she cites
as her biggest accomplishment, "mastering the top-spin back-
hand approach shot." (So much for cookery, Mary Lee, but what
about tennis accomplishments?) Latest books read include
TM for Tots and Principia Mathematica. Favorite Scotch? Of
course-~Barry MacDonald.
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